INTRODUCTION
Genetic improvement of lean growth rate in sheep breeding programmes requires predictors of genetic merit for carcass traits. Selection criteria have included whole animal measurements, such as liveweight with ultrasonic backfat and muscle depths (Bennet et al, 1988; Cameron and Bracken, 1992; Kadim et al, 1989; Simm et al, 1990) . Physiological traits may provide additional information for estimation of genetic merit for lean growth (Land, 1981; Blair et al, 1990 ).
Several studies have examined differences in physiological traits between particular genotypes, to identify traits as indicators of genetic merit. For example, lower urea concentrations have been reported in selection lines of high genetic merit for protein deposition (lean meat or wool) or secretion (milk) than in lines of low genetic merit in sheep (Bremmers et al, 1988; Cameron, 1992; Carter et al, 1989; Clark et al, 1989; Van Maanen et al, 1989) , in pigs (Mersmann et al, 1984) and in dairy cattle (Tilakaratne et al, 1980; Sejrsen et al, 1984; Sinnett-Smith et al, 1987) .
Phenotypic and genetic parameters for physiological traits and phenotypic correlations with performance test traits of sheep in 2 divergently selected lines for carcass lean content were estimated. There may be genetic variation in sensitivity or responsiveness to homeostatic factors in the control of metabolism (Bauman and Currie, 1980) , such that the correlation between a physiological trait and the selection objective may be higher under one feeding regime than another. Therefore, physiological traits were measured under fed and under fasted conditions. The study was not able to estimate genetic relationships between physiological traits and production traits, as carcass information was not available, because animals were either required for breeding or were allocated to another experiment. Cameron and Bracken (1992) Cameron and Bracken (1992) (Cameron, 1992 
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Animals
Statistical analyses
Power transformations of the data were examined using methodology suggested by Solomon (1985) , as between-animal variation in the physiological response to fasting may have resulted in the data not satisfying the assumptions of a linear mixed model. The method identified a power transformation which maximised the log likelihood under the joint hypotheses of (i) independence of mean and variance, (ii) normality, and (iii) additivity under the proposed model.
For a given physiological trait, x, the transformed trait, y, was equal to y = (x A -1) / À for A 54 0 and y = log! for A = 0. An approximate log likelihood equal to:
was used, where MSE and MSS were the residual and between-sire mean squares, respectively, from the analysis of variance of transformed data, with fixed effects included in the model; N and s were the total numbers of animals and sires, and (A -1)E log x was the Jacobian of the transformation. The A value, which maximised the log likelihood, A max , was determined by differentiation of the quadratic function, describing the log likelihood in terms of A.
For (Meyer, 1985) . Inclusion of performance test traits, on which selection had been practised, and incorporation of pedigree information in the multivariate analysis of each physiological trait, accounted for the continued selection (Sorensen and Kennedy, 1986; Kennedy, 1990 Genetic correlations between feeding and fasting were high in absolute value for all physiological traits, except GLUC. Correlations for NEFA and TRIG between the 2 fasting days were lower in magnitude than between feeding and fasting, and conversely for GLUC. The negative correlation between feeding and fasting for NEFA was consistent with selection line differences on each sampling day (Cameron, 1992) (Land et al, 1988 (Bremmers et al, 1988; Carter et al, 1989; Clark et al, 1989 ; Van Maanen et al, 1989; Cameron, 1992) (1992) reported that log transformations were necessary for NEFA and TRIG, but not for CREA measurements in pigs. In dairy cattle, log transformations of NEFA, TRIG and UREA were required, but not for BHB and GLUC (Woolliams et al, 1992) . Heritability estimates for traits associated with fat metabolism were low, with transformed data, but the results of Ibe and Hill (1988) suggest that heritability estimates with untransformed data would be even lower. Hill et al (1983) reported higher heritability estimates for log milk yield than for milk yield, which was attributed to increased homogeneity of phenotypic variance between herds.
Similarly, the genetic (co)variances for physiological traits with production traits may be underestimated, if the data have not been transformed to ensure normality and homogeneity of within-sire variances.
